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(54) CONTACT PROBE, ITS MANUFACTURE AND PROBE DEVICE PROVIDED WITH THE 
CONTACT PROBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the crack, etc., 
of a bent part by obtaining high hardness and improving 
toughness in bending at a contact prove. 
SOLUTION: In this contact probe 1, plural pattern 
wirings are formed on a film 2 and each tip of these 
pattern wirings are arranged in the state of projecting 
from the film 2 to make a contact pin 3a. At this time, at 
least the pin 3a is composed of nickel-manganese alloy 
and provided with a high manganese alloy layer HM 
setting manganese concentration to be not lower than 
0.05 wt.% and a low manganese alloy layer LM setting 
manganese concentration lower than the layer HM to 
adopt technique of bending with the side of the layer LM 
outside at the middle position. In addition, the layer LM 
is preferably annealed. 
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3Sm«teK:KS*tT = >'** V f^k ZftZ^^t? V 

'>ft< k tWE^** h trvtt, 

fc ttc, -Tistfism&tfio. 05m 
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•7<D$tm*&XhoX, 

£-r<5#1f<z>!f§ l ©AJRJI*:»J*i"SIIS l <n&JRmJ&& 

nmk. 

fltrESB i <7>&jRlfo±tw^^^ «uv7^ 

StrfE7^/^tm2(O^JRjii:^^^^a5^i!^ MISS 
SB i 1 <o &mi§ fc b ft 6 *: 5MW 5 #8£X 
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^p-^OS^fe, 

t»Ei«iWttJi»J«xatt. ttEtt^^^-frftJI*:*^ 
S^^T-^^^^aS^StrEiS^^^^^St-f^tt 

T«i^i« < ft 5 J: 5 - fc fc -r 5 3 

l] »*S9*fcfii OIG^cO^^^^ h 

mEi«wttJi»«xa©«iw, strEffi^^^^&a* 

[8ft**l 2] 5ft*«l 1IS^^3>-^^ h^o-^ 
mE«»txatt. «rEK^^^*A»3ft s ««tSix««. 

WWOlMBftttW] 
[0 0 0 1 ] 

my** n»^**a*tt-c*w* i c^y^*»ir 

K^n-^iaJ:tf*^»a*«&i:1ltrE3^^ 

[0 0 0 2] 

50 Hut, icf^nsif^»« 
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[0 0 0 3] rJXfcttLT. ^¥7-8 2 0 70 

2 7W«:, >«*ll**»JM 7 -f/WA±fc 

[0 0 0 4] .±IE^ = >-^^ hyp-^Ttt, 

m^hv 3 o o-a*u**»e>*bT, 

[0 0 0 5] Z<Dttmtl,X. Nifc^y^Wlt** 30 

apjRi-*£, -aaasHv 2 0 o«tIwS^*»wetl 

[0 0 0 6] ^tZX\ ■fflffSrfp)JiS*U^t>H!»tttiK 40 
^X'# 5- ^^/i — -^^^/^ (Ni-Mn) ^^8*^3 
[0 0 0 7] irw^>T% Al (T/WS =£i0 
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[0 0 0 8] ZZX\ ±IS^V^^ h^o-^*5^T 
i£6J: 5fcl*T^6. ±i!lSUfcfpaei4, **7:/(scru 

So 

[0 0 0 9] ±IE= h tVCfcPt, **y-7& 

KVO/'^ Ki:»t t s * t-a 

[ooio] z&ttMkisX, ms a\z7j*-t-± =■ 

^ ^p-y6 0 1 iMBSSih/Cl^a. Ztoalsfi* h 
^p-^6 0 1t?tt, ny^^ ht o y6 0 0W«^i: 

r. Mf^6 0 0(OSSai^y Kl- 

5«*«<t5:ift<, 3 y^n^6ooo 

IBfcttS. ^O^*^ K^p-^6 0 IT- 

[0011] 

* ht*y6 0 o^tt5=iy^^ h^n^e o 

±i£LfcN i -Mn^»©=^^ hfy^ffllt 
El 3 8 KiwH-J: 5 fc* 8?=:^* hfy-6 0 0 

WlRHtt. ±SBN i -Mn^W^^^ 
y|:^nt-5l5tt^TtXU^v\ SrflB#^ffift*#o 

[0012] **9B«. «rsfioiUi^«^Tftstufct 
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[0 0 13] 

^ 4 > u J* ± iz M fig £ tt w *x ' < 9 - y IS Wk <n # 5fe W 
Z>bh\>\^ -?>tf^mm&0. 0 5ll%K±i:»3£ 

[0014] r^^y^^ h^o-^m i^^^^>- 

^I^vy^yiSO. 0 5SS%^±CQN i -Mn 

o^-eapsaufcS-etHv 3 5 o^±^h^s^#^^ 

[0 0 15] IS*^2fS«(0^>'^^ h^P-^-C*4, 
^tf^"£&mn. vy^fylS^i. 5fi*%£AT«wK 
[0016] C^^V^^ h^a— MnlSdS 

i. 5lt%^Ii6^ a^^^ htrv^fS** s *t^ 

[0 0 17] «*9 3ffi«(03^^ h^D-^t?Ji, 
[0018] r h/n- -JXK. {S-^V-^^ 

[0 0 19] Ht^gUIStgW^^ b^n-T'-m. 
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[0020] CKD^^*^ h^a — ^T-*4, iS^V^f^ 
[0 0 2 1 ] IS#Jg 5 fES£<7> 3 hyo-^tH 
fttf hti>XWtrththX^^%&ffift$kft£frZ>o 

[0022] = h^o— ^r-tt. ^rta^-f^ 

4i:v^5B|j■*s*>S. Klrti*tt«*«tft?), 

[0 0 2 3] li^3l6lE«c£0 3^^^ h^o-^-ett, 
[0 0 2 4] l^^y^^ hT'P— ^T*fi, mllB^lJS^ 

[0 0 2 5] «**7|B«W^o-^3S«t?^ 
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[0026] ^o^o-^»«-ettx rniBSMUtt^^^ 

[0 0 2 7] S»*«8fB«t^ci-yst«-c-tt, ft* 3 ! 
[0 0 2 8] r^^n— :/£SB"?tt> Wia7^/^d J W 

[ 0 0 2 9] ff^9fE«c(7)^^^^ h^n-^CDffiiit 

t" v 1^ £ ti Z> UftVM * * ^ ttrfS^ >r A* ^ £rl£ 
ft57^/^»fllt, ttriE:7^/W^Sg2<a&Jl 

fc«r«r*.Tfto. atria* y^«aiatt» 

^0. 0 5m«%a±^»S*ix*iifiS^^^*A**: 
[0 0 3 0] V# ^ b:/n — y(DiS3t^i?feX-|is 
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[0 0 3 1] SM^l 0E«O=i>'** h7'P-7'OiS! 

[0 0 3 2] h^o — :/£>Rsi*fe"ett, 

WIIH4Ji»*xai-*JV^-c. 

[0 0 3 3] lf&^^^>*^^ h^n-^^K 

ffl|B(g:^v^^&«S:Jfttti-6«EttXSS:«^T 
[0 0 3 4] Z.<0^^9 2 h^P— ^<bJK3fi*feT-«. 

30 [0 0 3 5] 2fE«cC0 3^^^ h^P-^^M 

5S*felw*5^T, WIE«lttxa«i. miEi«^^^*A 

[0036] h^n-^IIUtttii, 
^xmi-^^x^^^^^^il^^^^^^* 3 

+ 6. 
[0 0 3 7] 

d-/(D$ l HHB&ttfrB 1 *»e>IH 6 ^r#^ ?>tt 
6 C 

[0 0 3 8] ^Jfi^OaV-^^ h^D-^lll H 

50 i*J:tFH2lc»-rJ:5^ *H 5 K*ll7-f^2 
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<nftm icajk -e## s tiz '< * - ^mm 3 z m-r z> mm 

h tTX3 a 4: £*tT^6 0 ^^-^BB*6 3^) 

[0 0 3 9] fltfE'** — ^iE/16 3 14, N i -Mn^& 

^y^2«tcESttMn»ftdS0. 0 5U%^5>1. 
Jxfcffir*' ^ AJB L M 1 3&» feflldt S 2 B*i§ & 

l Mo^^ttn s ti z DmmL&& x vnamw x 

[0 0 4 0] miE= ^ h KTV 3 a fl, 02 iC^i" J: 
A 2 WwrtJ It T . t4bt)fi-7^^ftiL MOT * 
[0 0 4 1] &tw. H 3 «r#fiH IT, (WE 3 ^ h y 

[0042] t^-^^^/uiMii (mi<n&mm 

r^Ii) ] £i\ 0 3(7D (a) lw^1-«J; 5 

i^^»03E»ftK«5 0±l^ Cu (M) *y*fcJ:>) 
[0 0 4 3] (^^-yMiS r^-^^^/u® 

(b) t^-r«t5»w, W«JKa«^J:9, 7th^'^ 

* ha 7 icgrSO^* — h^*^ 8 $rj6tTS 
#U d30 (cj 7th^'^ hi7 

[0 0 4 4] fc^ 7thl-^ 

* ha 7 *>*13m~7* h ht-<to-C^LTl>-5 

*9E7^ h u-^* ha 7ds, *B8»*W-i^ r^* 
*MMMm<n7* h u^x* hB7<7)j; 5ii x ^^-h^^ 
*x5t^^R*Six5fe*t"efi<ci\ W^H 
0 3 0 ( c ) ow*7-e»i-««Jw*asixTv>5) 7 
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t^jott 5 - ^*rtxar±5F»-e *> 5 0 

[0 0 4 5] Oy^IIg] ^IT, (§13^ (d) 
ir^-Ti:5t-, WEBBP«fB7 a twffiE^^-^iB»3 t 

«*xfij *5j:tf rflsagajgfifcxsj K$Ht-cfM¥* 

[0 0 4 6] <»lMM»Jftxs>*-f\ 

*5{£< Kt8%a t fcsis^^tf^&a lm^-^^ 

SIT, Ri:/y^««t5*^y#^4)lHMJ:9 
[0 0 4 7] <*«*l»*xa>*bK:, it^^^ 

^lLM±CMnlS^0. 0 5lt%Wl. 5* 
20 a%<73<BHrt^ittWfiaT*fcai*i-^>'* r >'-&AaHMS: 

S (4SS w m*» 6 +* m maS^«6Srt JwR^ $ tl5o 
[0 0 4 8] JiE* y*fty8£>SL H13 0 (e) ic^i- 

[0049] tjsttxa) r <r>vmx\ x^^jRts 5 ^ 
±co-<- ^ ^ ^ /ua 6 s n/cis-^ ^^a l 

[0 0 5 0] E13 0 (f) 

\Z.^i~X ? Mf£N i -MnnilN^itfeot, 
40 H^UfcffiE^^-V'BailftSWifeMSSB, = > 

h t'y3 a fcftSSBft-KW^ WME7^/^2 
*Wimm2 a lei: CW»B7-f^2tt, 
^y^f-; KflPIl:M7><^ (MIS) 5 0 0^» 
frtcRtt^tvfcXBr-^-efcSo r<7}:7^ A-A&IFI 
St7DStr*-eiw, -gf-7 P (DH^l7^^5 0 0 

!?yKSS:MtTfc§, r^7-<yuju«»xa"ett, 
na^-^co^^co^iJ-r ^ KW8BP I Sr»*#]2 a * 

50 «7>f/WA 5 0 Oil. ffiffi\ZtoZ-X. Ni, Ni4ft* 
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[0051] [»bis) tut, si3tf> (g) i^-r 

[0 0 5 2] (^^-T^^Ig) ^tt, BttUfclB 
<Dy<9 — ^fSM3\z s 130 (h) d^-TJ:?^ Au 

hfy3atU ^CI5fI^AulAU« 

[0053] o * h f^sfsxa] ±iaxa«, 

*S J: 5 MBay^^ h fV3 a £r-*£LT#T9 
fci-^3 a ^Mt^c 

[0 0 5 4] (ay^^hfyiliS ^/^ne 

5o iiSffii ttfi, a:/** htf:x3 a*@SLfc 

[§](ES-lt:6£fclwJ:!JfT5. 
[0 0 5 5] &±^XfI^ «fc Bl *5 titm 2 tw^i" 

[0056] Z<D = ^f? h^o-^i^»5t*ife"e 

[0 0 5 7] £fc, h f^3 a tt, Mn»S* s 

1. 5ii%^i^5i, ay^^htV3a^^ 
Ut v>»fttS*5^s*>5 t 1 1 1:, 

^^■HMS#l:t = h^a-^ LTil 

[0 0 5 8] £bK> KWtM*/*Ififc*J^"C, <fi^ 
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[0 0 5 9] 5fcfc* v*Mf&£tlZ>&-* 

*^ y ^/y^^l l Mia o ti« $ ii6 0 Lfc^o 

-Mn^lNiMS, -<-^^ ^/Uil6 

[0060] ^ jffiaExmic&^T, 
<5<dt\ fivy^fy^&l lm^^^K* it 

[0 0 6 1 ] ttJfE^^^^ h^n-^l^:, 

:/S£B, l lfi^u- l 2tete1Bifc«>ffi. l 3 
JiJttg, I4(i^7^^s l 5ttT*gS:^L"C^£o * 

[0 0 6 2] ^P-ygttlOll H4*5J:tfH5l^ 

^6Jf S*-C3E»i--6±« (XSfffiW) 1 3<h. R±ffi 

i 3ti^e)ttJ5tT7i/-A*»i i t-^^-r^^ 7 

(BSictt, I Cf jx^I «r«tlt«»t6TSl 5sJS# 

[0 0 6 3] 3^^^ h^o-y 1 ^4 , *^Pffl5K*3<t 
t>*^^^^ h t'>-3 a IS, ICf^I <7}J#ttfcJ:tfI 

[0 0 6 4] ^fc. =y^^ hyp-^ioStt^3 
btt. 3y^^hfcry3a(Ofc , 5'fi:tl:'<ti2;<K£§ 
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So 

10 0 6 5] ft*s, 1 c*5-yyi <D4m±x\az=>># 

[0 0 6 6] ±fE^P-y^Ml 0 1^ I C^.^^I 

Cisastxa] *1\ 1 247^**1 

*r**HP«BKt7U'-A*W:i 1 com n&t 
TiBMi-5o t*HP»K±l:|B»:|llP»«; 

[0 0 6 7] ±Bfifi:«ttTtt, t*i:»p^»it?) 
:<7)S^i: i cf^^i asifcgf+ttfcjh,* Si 

9 Wbixfc I C^y:/iasMJP±:#J&*&*«*r«Bi S 

[0 0 6 8] ±tS13 0T®«. MPiff«^3f5eo««4 

1 1 fcT***6Cih«>*tti:.S?ix*. z<Dt%. =*^* 
# y?u--J 1 <r>^s9Z V e>-3 a«^Tfii 5 ± 

mt<Dm.m& 1 c^^^i <t s^ses/hs <Rse 
[0069] itt«*fo*xa) sbi:, BPi*^e> 

= h f>-3 a <E5fc«W;i*)~r£> ICfy^I^y 

[0 0 7 0] ftfc, I C^y^I 

LT^'S^lCd te®*#>t£l 2 £ = h^P- 
aa S3 F*fc*«K I C^y^I ^Si«9f*»tf^S* s a*W 
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[0071] «rfBffi«*te*xa«. 7 

5, ^ a -/KSSfcSHS $ ^ tiffin ISM LT*s 

70 [0 0 7 2] C^o-^f 1011, fal-T^ft 

(#*J2. 5cm^) o/h^^f^^tyrtfc^ ^ 
>T -J- ^ v t >"( >t * h *^)»iUD»S:fP 5 

[0 0 7 3] ±IE^n 1 0 "CttU a * h ^ 

0-^/1 (td=i^^^ h tf>-3 a ^y^yiSo. 0 

h5 0 0°CXMf&l'tz'&Xt>H v 3 5 0 J£JL±^^S^ 
*#ib;ft£o £fc> =>y^^hfy3ad\ ^ 

[0 0 7 4] ^«biw, ±3SUfeJ:5^ ^^^HtV 
fe$tix\t^z><nx\ S^y^y^iHMtt^y^y 

30 5o Uc^oT, MH<75»J»SS«ftco*a*t-J:»J«l^i- 
[0 0 7 5] ^4b\ ±IBfl5j|SlS«iH»fB(-i3^Trtt, = 

h7 p p-yi^fy/^tyrtfc57 , p-7 > g 

[0 0 7 6] ^[d. !2lMli:tT, 

=1^^^ h7 p p-^i 6^ i ciyp-^i: vxmm 

^^i;/^-^6 0l:II^A;T*7*n-/II 

40 BB9*r#B8UTttWi-S. 

[0 0 7 7] H7*3«ttJ K H8tt. py^^h^n-^l 
6^r I Cffi^n-^i: UTBf 5 UiUfctO*: 

^titfcD > El9Ji> — CjRB?rffil2l - Cfo5o 

#&liHM^»fli7 ^ /UA 2 {RHZTES'A Ufc^N ^2 
50 Jg^ffitc^tt*^*^ ^o-T'l fcttiB^, 
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[0 0 7 8] *fc, H8l:^1-£ 51^ = Vzf* 

T^!Jyhl^20 (BH0#R8) tC^x. 5 2 
[0 0 7 9 J. ttfE^*=*^W<— ^ 6 Of*. HlOl:^ 

7^ ^"<— *3 0 4: h^7 e ^7^7 P 4 0i:^h^4 

BR) o tit, hix^^^S Ot^^^ 

:/l 6&ff$;tfcir::fci::,fc'K />'*-^Btt3£-5e 

t:°^3 a & I C^^/^(c»Lott5c 
[0 0 8 0] HUtt, ttiC»T«^^»3-^K«7 0 
01211 Hi l£>E-EiRWrffiia-C*> 

[0 0 8 1 ] StrlE-^ >-V^—X 3 0 ICd =1 y 

hT'n-T'l 6<0tflrfiS:IISfiEi-2>fc«)^ffl:«*«)^ 

* ^ h :/p - ;/ l 6 (DmfZ&W&i^t'X 2 b ICff A-T 6 
r k\z£ *K /^-VBl3 fc I Cfy^I fcSrjEfcfc 

^ h^n-^i 6K©tf 6;Jxf::Jg2 d tnto&to'** — > 
W3MZ\^ * hA^9^5 0O»tt#5 l fclf bolt 
X. b£7*y y'Mfi2 0Oii2 1 II 

[0 0 8 2] ±ia«)J:5^«**tufc^o-^JK«7 0 
SrJBi^T, I Cfs/y I <D'7*—'77x b%t&?t : ?Wr& 
fl 0^7 p p-/<|:jfit5i: ^l^x 

^3(753^^^ Ffy3a ^b?^— ^±<D ICfyT" 

[0 0 8 3] Fyo-yi6fcj;t;:w 

IE^UcVn-^t7 0m »llll£JK1»i:|p]« 
IC, □y^htVSa^ -7^yfiS^0. 05- 
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/<5 

S^lIB t tt 5 ^ #^»Soft^ L M i 

aiftiitoa^aa (hv3som ^#«btt 

So 

[0 0 8 4] &I31. 19 1 3 7^01 8^#^LT, i3 
JB^ia^T I c^p-^^ira^L/-^^ 

^n-y^^i»9 tti^n/c^>^ * h^p-T'ii mi 3 

75SH1 5l£#*2.0 OT^StU 2 0 1tt«B7-f^ 

[0 0 8 5] mi 6 Id^-TJ: LCDffl^o-yg 
ft (T'n-^SSft) 10 Oil h^o-^ 
ft: U0^TO7U-i.l2 0l:ifl 

*11 O^fcSSttJLfcaV** ht'y3a (Dft&frLC 

[0 0 8 6] HI S^tjH-J:^ h^°-^ 
j&^ffcllOfl hs/^7^111^hA^7^ 
yil5^1itl/^ 0 hy^?y^llltt, a 

y^^ hfy3 a(Dfti««rWJx.5I-^ei 1 2, t 
ABIC (*««/<^-^B»4r#i-*B»fflXS) 3 

0 ow<D$$k*3 0 1 z.z>m-3z& 1 1 3*3«tt/y 

7^11511 fltMKl 1 6, ftftfil 1 7**J:tflS 

30 [0 0 8 7] h 7'p-/2 0 OSrffiftfil 1 6 

W-ht-ttiSU Sbl-TAB I C3 0 0O«^3 0 1ft 
Z hyv—7 2 0 CXOmJM? J /is J* 2 0 1, 2 0 

7*111 £fg— 1 1 2 *s«f«7 ^/^2 0 1 <D±X' 

a>osg- sis i i 3 3 o i izmm-tz «t 5 

[0 0 8 8] Hi 7lc^-TJ: ^ s /$ ? h^n — :/ 

2 0 0 «rffl^5&^, ^Vu hl30l:J;9 
lll^'^^^^li 5 fca**bt*- tJwJ: 
40 ip, a^^^ h^ia-^SWrflci l OdSfPMSttSo 
[0 0 8 9] ±1B3>-^^ h^o-^j***frl 1 Ott. 
HI 8 l^^i-J: 5 i-. 1 3 1 l£«fc ^S^^ttTL 

CDffl7'D-ygtl0 0l:|1^4t^^o LCDffl 
/a-T'gll 0 O^l^TLCD 9 0(7)m^«)7=-^ h 
^r^f^iwf^. LCDffl^o-^ll 0 0(7D=i^^^ h 
tV3a<?)ftC^LCD9 0^ (H^iti") 

TAB I C 3 0 0&ilL-C^a5twR»9ffi-rr irlw«t <9fT 

50 [0 0 9 0] lELCDffl/p-^gll 0 0TU L 
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CD 9 0<B«^£S« = ht°>-3 |R 

WCfc £ tltz ss HM t >"&&JI L 

>-3 a±{*:£ LTCOH^SIS (Hv-3 5 0£JL±) tmh 

[0 0 9 1] 01 9 75^0 2 1 ^ilt, 14 

*m««fco^-CtM|-r*. 0 1 9tw^i-«t5J-, ±IB 
*3HMJB«(C*3^XlftWLfe=^^^ ^o-^20 

[0 0 9 2] i2 0i^tJ:5^ ±IBOTE 

7^^201 *»— 38fil 1 2*5j:tf«#ttRl 1 6t 
»» lt^^^ h 3 a £ L C D 9 0 MRttW L 

oitrt, jE*ttjfe«s*$J:tfT*l-»ftUfc3feiBs 2 
tt, LCD9 0O«^:8»t«^ ±*^*ftLfc3fe 

OLCD9 0l:St5S»^ s «tU 3Ei4t«f 

[0093] t:x% *4Jtlt«Stt-e^ 021 K«-f 

■fcSfc, = h t°>3 a 0±*^»*Uytife«»S 1 

aCD&C^mili^^2 0 ld»fc»Hi-3MI^ 
htV3 a J:9fc«<£U^SJ:5fc*&<frfc 
WiT-^y^^ h/p-y 2 0 Oi3<t«5ltt 
7 j >\»J* 4 0 0^:, ^ 111 ^fi 1 

nir^hix^^yyus <£>ffi£U£ 1 1 6 t T*J* b 
T^6=iy^^ h^n-^S^P* (3E«S&#) 1 1 0% 

SUBLfco »»^7>f/^4 o o fix w»W»-e*>n ■ 

[0 0 9 4] IT, r<Z)=i>'** h:/n — :/J*«pflci 
l0»7i/^l2 0t:|^U =z>**htf^3 

4 0 otitis* 9 ht'y3a 4r±*d>e>Jf $ A., SME± 
Si:»ftLfcJfe«S 1 tfcoTt LCD 9 0<D$ti*\zm 

mzmm-rzo zti\zxr>. v tr^3 a cost 

[0 0 9 5] t4b%, LCD9 0^C3^^F 
bt-x iW7^;^4 0 O^b^^ 1 ^*^ h t'y3 a 



(10) #§§¥1 1 -6 4 3 8 1 
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[0 0 9 6] &\~. 02 2i3<tt/02 3t#SLt, JB 
5HlJgffil:o^tK^t5o 0 2 2 1^^-TJ: 51-, ± 

2 0 0 ^WJi^/i-i* 2 0 1 fi. W;tl£sKy -Y ^ KWffli 

^^ht*y3a, 3 a MO HI PR t iiJEfctiwi^fco 
70 fCo ^(Dtztb, h a^LCD9 0 CO^^ 

[0 0 9 7] % 5 HUEJglB-eii, 02 3 i^^-T 

«(IfB«flB7>f /^2 0 kd±I:4B7^/^5 
0 0«9tt*l «*#*flSLTfc=i>'** hfc'^3 
a, 3 afHOllQH tO»t^>4< U rtttwiip. = 
hfy3a$:LCD9 0 OflSI^Ogf^ffiia^fflt^ 

[0 0 9 8] ^^y^^ hfy3a Offifi-f 

20 *uj&s£CJtl<fc!9. Jfe*^LCD9 0 0«iFl:3E»^o 
SftSl^g^f^^c lfc^ot> LCD90« 

3 y^nt°y3 a^««:tCJ:oTii:5affl 

Ni, Ni^i, C u ^fcliC 5 *>^f tb*^' 

[0 0 9 9] M17^/UA5 0 0I1 

©1 o ow}feffli£<tt>fyt'-^^yf^i: 
[oioo] 2ktw % 024 it % % 6 mm&mz 

Id, f 17 ^ 2 0 1 OlC^I 7 ^ 5 0 0 ^ri 

3y^nfy3a, 3aF B WIBt^t 
[0101] *tw, 02 5fcJ:OT2 6$:#StT, ^ 

^7^/i^j^2 o i (D±\z&y f+»tb^fe^JR^-r^^5 

0 0O±tcS<bJ-*— 0»ffi-7^/WA2 0 2**9W-*t 

5^^r^ffl i> 02 6i^i- <t 9 iw, z<Dm—<omm 

7^/^2 0 2(75±{w3fi#ffi7>f/UA4 0 OSrKttfct 

[0102] Ji«bjb6 jHte»«fc*tt9, ^« 
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(11) 
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;UM> 5 0 0^)±*i:ES^fcTAB I C 3 0 0 <OW=f-& 

/uj±2 0 ia>±KifeJR:7-</W*5 0 OflsSfl WttkixT 

;UA5 0 O^^kd^iiff ITU 5fc#>, M~<OJSt/]i:7 
hvuJx2 0 2-C^JR7-f /L-i* 5 0 0 Srfi9B"t"£w k\zX 

[0 10 3] W: V B2 7}o£tf0 2 8Sr#fi8LT, 95 

7 SttBJKIB-efl, »»tt7-fy^A4 0 0#=> 

^J: ?)3SJM47^/UA4 0 0 ^^^ h a <DJ^ 

[0 10 4] ^rT% JB8 jt**«-ett. 02 7^-r 

^/Ui* 2 0 1 a £ k t>tw, 3,^^Ft'y3a^ 

ti7^/^5 o o^ibo^fflg^^x i , mfcrnm? 20 

4)VJ*2 0 1 atf>&JIS:7^ /WjU5 0 0 T^fetf^UiSS 4: 
X2£-r<5£, Xl>X2tt5MOTtfc e L 
T, B2 Ilfrl5ifi»tt7^/i^^4 0 0* 

«l£»JB7>f/uA2 0 1 a £9 t>M<^fcti-T5J:5l-fi 

rE»W7-f/WA2 0 1 a KltfiftfcU a^n^3a 

[0 10 5] £<bl^ ±EIB8*lB«Wc*3ltSLCD- 
ffl^o — 0 ««7^/^20 1a 30 

*5 3fi3¥147-</^4 0 0 «£ «9 i>9cmmiz&<Mj&.£tiX 
Sfi5*tt7-f /ui^4 00^3^^ h a £*¥J£1-£ 

7^/UA4 0 0 £<DS«$(C<£ 93^^h^3a **S 

A/t*it5:iW J 4<, lcd9 0o«^i:#u 

[0 10 6] 0 2 9*3J:tfl8 3 0S:#RBUT, S 

9 «Jfi*IB^oV>-CttWi-'5. ^JR^yUAS 0 0OJL 
}:Il(D«7^^ 2 0 2*r«9f**1\ 
V3 a(Oil7^;uA5 0 0?i)^(7)^fct)f ^XK 4B 40 
j£»flf :7>f /Ui* 2 0 1a £>&JR:7 ^/W* 5 0 0 a>k<7>% 
ttS^r^^X 2 t-TZt. X 1 >x 2 0B8««c*5J: 5 I- 
Mt5o ^IT, 0 3 O^-TJ; 51-, JB-£>*MB:7 
-fA*A2 0 2©±lwRtt$3ft»tt:7^A4 0 0I±, H 
Mi7-f;^2 0 l a J: <9 t>*&< £ 5 l^fiia 

[0107] ±mn9mmMm\z&rtz>LCDmy*- 

T'gf lOOTIt JB3-8SatWttJ-*5*tS*JX*^ 



«Mlfi¥l 1 -6 4 3 8 1 

nay. ^iEco^^b^ctu ! ^Ji-7^^^iwj:5v'3- 

[0 10 8] IBS— *9StJfiJKttJ-*5*+S=«^# 

[0 10 9] 0 3 1 j&><bH3 4^#iUT, H 

3£©1 0-CJiI C^-y^I hyp-^l'^T 

^D-y8S7oom i c^s/^i te=>>-^ ^ 

[0 110] i-*fo*>, /p-^I7 0 011 03 1 
^^0 3 3 1^^:1-^9 1-. 7U-A*((£7 11i, 

-A;fcft:7 1 lOrt«^H*Stt**{wffi*«^)BBPffl 

I^ffi7 12i, Kffi«ft«)fi7 1 2±lwffiS*t6 = 
h^n-^7 0 1 k, U^lsf? y~7v-~fl 0 
l*:±3&»b#S*.-CX#M-6±« (*#MBW) 7 l 3 
fc, K±ffi7 1 3fc±^6<t»LT7i/-A*#7 1 1 

T'gf 700m icf^in^^nyp-y 

y3a ^5fe^^±tg7 l 3 fc(OMJ^»ttlB^iaS*t6 
[0 111] *fc % JBl*HS»1Bic*3it6 = v^^ 

^i7^/^2^j^s-^^^v^^SHM^ia$tt 

F/n-^7 0 1 <D'<# — ^WM3&£Tf=*l<'* 
^htV3afl ^i^^/WA2iiytCig:-e^^ r ^'&#:® 

[0112] 3y^n^o-y70i<^l 

&m < m&&m k ^^k^v^^^jihm*^-^ * 

iHMiDfi^MnMfctt 6 ^IS^g * Sffi-^ > 
m%k\~. h^p— ^7 0 1 fcjott^iS-^V^^ 

HMtcmitTilrfti«<K36S^ - CV^6, 

[0 113] Mf£^>^^ KV3a(t 03 3 

*5j:t/H3 4^^-rJ:5t-, -t^jfe«8^5>gf.3E*S^^ 
tfiffi«V^T»JJB7-f/U-^2«i:R*t« (ICf^l 

[0114] ±IB4HtJS»tt'ett. tixWS:^ 
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(l) ±E#jtltJBlB03^^ htr^S a©jfe«MB 
tt, (213 5tw^i-<t ICfyT'lO/^FP (fill 

IZM&VO) \Z&tel,1ZkZ\Z*:<Dmt&WP a ^ftla 

h tV3 a OS*8SM*. WIE«*ffiP a h<Dft&& 
#0° ^13 0* £JtTfcfc6 £ 5tw*J5S;^tLT^5o 
[0 115] ttrfS^V^^ hfy3a OtfsjBHcBRLT 

Sw^^Hit-efc^ctd^. EI 7 J: 5 
^-^J8S|5HtiSi-5, 3y^htV3aOMS 

.tor, »«WPOJB»ttttE** 1 45 r i ^b, 
[0116] t:t\ ±fB#J?J6a?ffi-ett, ttaifcJ: 

?\Z S = h £ls 3aL B 3 5 ^^H" J: 5 f-x ^ 

co^^teevicrJrftU =iy^ntV3aoftM. 

£ e ctblcfctK flMEftfifl, i-4fe*>, »BB7-f/VA 
2 ofttti p a l:#t 5ftS**S < 1 5 - 1 4 < , flr 

^^^^l^y KP<7)T»* s *o<(OS:BS±t 

[0 117] 4#tc. m&ftm*&6 0° fiJL±««StLT 

:oMa^90° 90° i>L< 

tt J ttta±-C*>5 4:. ^^7^i:^yKP^ft«^S 

[0 118] «MWl£0a s 3 0° ^"Fi: £tbT^ 

^7^1- = ^^^ hfy3 aftiS^y KP**?>tt* 

fc^o 4fc, ftE^^7^E«ltwO^-c*i, K 
y-f^NM;:, 3^^hey3a^lA/^9> &>5^ 
tt, h fc'^3 a^5fe«8«* s «*®P a £ £>^. 

«H;iJ:OSIojto&*ofc0^*CfcfcJ: 0* turnout 

[0119] (2) #SSJB««"C*i, = hfy3 
a &BI 3 5 \Z7jkirX 0 C»t6r t T>*<&jte«»fc* 



(12) «Bfl¥l 1 -6 4 3 8 1 
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[0 12 0] (3) #lilfi?Bffi-Ctt. 3^nt*y3 
a OiltttlV^P) jfei**^©*^ L ^ 2 . Omm^ 

[0 12 1] (4) #SH6*«"ett, ^^^tV3 
[0 12 2] (5) ^iM^/P-^itlt « 

^7^^A2(^5fe^i | J^^i"6^^® Hi 

/w^ 2 (7)ife«S^6R»JiB7 ^ A-^ 2 coffidf&o-t^tti-r 
S^y^^ htV3a 0>S«S«|JW\ SffEftttffiP a CO 

[0 12 3] 4*>\ RwJiifcSOBKIIRSrfc 
(1) (S-^>'^>'^&«LMOMnj*SSr^iaS-fr"C?g 

tuff, 4gH»»wK3eu4<rt»teftv\ ffi 

^ 0 L^U^bs masUfcJ:5^ iS^V^^^B 
LMWMnMt*lE**5ikl-J:ot, 

[0 12 4] (2) ft^y^y*4!LMS:»fll7^^ 
^ ftij OS^l ^> v ^7^^— ^ I w ?^^c L fc d v ffi > 

[0125] 

50 co^ 0 ^-^gB^j:i;^^^^ ht'y^t5i»^ 
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(13) 



^m^-l 1 - 6 4 3 8 1 
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24 



[0126] Mn^Ni \Ztt£ltZ>1tlto<D* 

14. ^/U7 7 5 ^8N i »l:^^7r 5 ^*Mn Sri6*D 
Mnt : 20-35 g/ 1 

mMSfS : 1-1 OA/ dm* 70 
[0 12 7] H-^v-tfV^&BHMZ)* y Jt 
EttHrtlw»3eUfca*l*x MnW2 0g/l*I* 
JltfmiJttSeSl A/dm^it?(t ^JR^GOMnSlg 
d«**<0fao«««:»Sr 4r* s "C#-f. 3 5 g/1 *5* 



[0 12 8] ^^77 ^ ^SetwPl^T^KN i» 

T*>«1 MnM-^ (30g/l) fcUt»frfc 

B8#£EI3 6i^^i-o 
[0 12 9] 
[£El] 



MniffiS 








11% 


*snssv (Hv) 


500r (Hv) 


A/dm 2 




0.03 


322 


265 


0.5 




0.05 


365 


351 


1 




0.1 


387 


369 


2 




0.4 


406 


390 


3 




0.7 


412 


402 


5 




1 


430 


411 


7 




1-5 


487 


476 


10 




2 


550 


532 


15 





[0130] t&imffimmfc&ttz*^** by 

l-3l#«l^-C3 A/dm z -^l«gia 9, Mn 

fc. 

[oi3i] ^y^^Ftv^y^^i 



[0132] 
[^2] 



MnlJt (wt%) 




fit # 


0.03 


5 




0.05 


3 




0.4 


2 




1.0 


1 




0.03 + 0.4 


4 





[oi33] Sbt. tt^xaoftftt urr±, iniJRa 50 *#4 0 o~7 oo*\ awiw«to»i~5BMn»ttHrt 
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(14) 



1 - 6 4 3 8 1 
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26 

*fiaH6TLTLS5fc*>-Cfc5, ***** * 3 tt. 

[0134] 
[S3] 







(wt%) 


A/dm 2 


200X: 


300t 


40or; 


soot: 


eoor 


700*0 




2.3 


2.7 


5.6 


10.7 


13.3 


14,8 


0.01 


288 


276 


1B7 


151 


122 


116 


0.5 


2.7 


2.4 


2.8 


3.2 


8.7 


14.4 


0.03 


312 


304 


308 


265 


178 


121 


1 


2.5 


2.7 


2.7 


3.0 


3.3 


8.9 


0.05 


380 


333 


377 


209 


254 


178 


2 


3.0 


2.8 


3.1 


3.1 


3.8 


5.1 


0.1 


397 


363 


379 


352 


261 


183 


3 


2.2 


2.1 


2.3 


2.4 


3.3 


4.2 


0.4 


406 


412 


! 399 


390 


348 


270 


S 


2.1 


2.2 


2.2 


2.3 


2.7 


3.1 


0.7 




417 


412 


406 


402 


385 


361 





[0 13 5] 

(1) »*35lE«c^=»^^^ K^o-^twJ:ixtf, K 30 

i-Mn^T'&5^ tffffliaJitfWfflliDliaflfc-efcH 
v 3 5 o^MS^ll^: i*"C*5t fc tic 3 

[0 13 6] (2) »#«2fcatttf>=i>'** h 

fc-tfuf* iB-vy^y^il^MnlS^i. 5lf% 
[0 13 7] (3) «*I3E«W> = :'** h^o-^ 



[0 13 8] (4) »*94l2tW3^^^ h^P-y 

zt^xv, B*»#»«fc««#*0£&«<* * 

[0 13 9] (5) SI#*5Ett<a=i:'** h^o-y 
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[0 14 0] (6) «*3S6?B«C0 3^^^ h^o-y 

[0141] (7) S»**7E«0^p-^»B(cJ:ix 70 

[0 14 2] (8) «*^8f£«c<O^P-y^fitrJ;^ 
tf . Atrial -f n^tflMBlMMS* -f /pa J: 9 t jfe«H»»- 

[0 14 3] (9) !l*^9ta«c^=«^^^ h^n-^ 

in: «t o x m-r is* >"e?&m & z 

[0 14 4] (10) 0fE«c«D=>>** h^p 

[0 14 5] (11) W*«l liatt^a^^^ 



WrM^l 1 - 6 4 3 8 1 
[0 14 6] (12) ft*«l 2K<fetf>3^** h^P 

[Ell] #!5Bl:i5 3^^ h^-^Sliffi 

[0 2] 0 1 (DA-AHWit-fc^o 

[1213] **P^t:«*3^^^ hyo-^IlII 

[@4] #»Hfc4*£ = >'** h^p-^ii$i 

[05] *«Hi:«53y^ h^p-^IlSS 

[0 6] 0 5 ttfc B - BffiBrffiEI-Cfc 

[0 7] 

[0 8] #$£^1^6 h^a-y<73S2^1fi 

[0 9] g|8 0>C-C*IWrffiia - efc£ o 

[01 0] h/p-^!2S 

0T*fc5o 

[01 l] h^p-^^^2^ 

[01 2] 01 1 £>E-EiRI8r®lS"T?*>5«, 
[013] ^JSW^WS^n-^SSH^JBSRlSWSllR 

[0 14] 01 3(^)F-F»lii0T'fc^ 
[015] *#W\z&Z7*--7mU<o9i3Mffi1&1£ 
*t 5 = > * ^ > 7 p - :7#»fls fc *-r$WM»«B -c 

[016] *»W^«S^o-^jS«o)B3*J6*llB 

[01 7] *38W^«6^o-^«ofB3*lfe?»tB 

[01 8] 01 6^X-XJ»i®0t*fc6c 

[01 9] «^H#^/P-^gi^S4»i 
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(16) 



1 -6 4 3 8 1 
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[0 2 0] #*Wl::«5:^n 4 111 

[02 1] *56W{-«5^o-^3S«^*5 jtJSJBffi 

[02 2] *JBWt-«5 3^i?^ hT'D-^fSi 
3 <DD;£fS]£m0T-;£b6o 

* » « *: S% i"« BB H -C fc S . 
[1212 4] *»ieM5^P-^fl^S6SMffi . 

[B2 6] *mwiz&z>7*-zfmw:<om7nmj&n 

h/o- :/*r*rt-«EBT?*>S. 
[02 7] *»Wtc«6^o-^SS«<D*8*lfi*IIB 

[02 8] «^Ci5^p-^gi^8gWi 

[02 9] **Mt-«5^p-^aS«^IB9 jlJ63K1B 
[0 3 0] MCi^^n-^i^ig^M 
h7 p n-y^^-r^j®0-efc6 o 

[03 1] **WWR5=»^** hT'o-^l 0 

[03 2] *»W^«6=i^^^ ^o-^l 0 
WMWtfcfi. 

[03 3] 03 2 (75Sffl* s tt* S tufc G - G»#T®0 



30 



70 



[03 4] *38l«^«-5 3^^^ h^o-yco^l 0 

[03 5] h^n-^cogl 1 0 

R16«»^*5Jt6 = >'^^ h f ^<Dffi*ffliMB-Cfc*o 
[03 6] *»fll:«53^^ h^o-y^C^ 

[03 7] WlCi^y^ h^p-^Sttag*" 
[03 8] #l£^(^<5^>^^ H^n— ^OtS5fe«8 
„ 1 , i 6 -,-^7-Q-l a-^^-K ^n— y 



20 



30 



2 »||B7-f/U^ 

3 ^sai 

3 a hh°y 

1 0, 7 0 0 ^P-^fi 
13,713 ±45 

9 0 LCD (ffliJSWftft) 
100 /o-^gf 

110 h^o-^SM** (3d****) 

2 0 0 # Y-fu—'J 



TAB I c (ga^ffists) 



2 0 1 
2 0 1a 

2 0 2 

3 0 0 

3 0 1 

4 0 0 

5 0 0 
AU Aul 

I ICfy/ 

N Ni-Mn^&JI 

LM {S^V^^&JI 

HM flS-^ 

PI *fy 5 KW1B 

v matins. 



r 

A 



HI 



f 1 



K 
















3 3b 



A 



[02] 



2 HM 



z 1 

~Q '■>_>_ (>- >- ^ > 3 



3a V 3a LM 



— 16 — 




-17 



(18) 



1 -6 4 3 8 1 




[El 1 5] 
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-19- 



(20) 



«FBfl¥l 1 - 6 4 3 8 1 



[H 1 8] [03 2] 



IOO 7QQ 




[019] [02 0] 




-20- 



(21) 



JRMJflSFl 1- 6 4 3 8 1 



[825] [026] 




2 



-21- 



(22) 



«Mlfl¥l 1 -6 4 3 8 1 




[113 8] 




<72)JBW# flJ# 



